SUMMARY : Parasiticidal activity of normal peritoneal exudate cells on microfilariae of Diro fclaria immitis in diffusion chambers implanted into normal guinea pigs was evoked by intraperitoneal passive transfer of anti-D. immitis serum. The immune serum was fractionated into supernatant and sediment by ammonium sulfate precipitation.
INTRODUCTION
Parasiticidal activity of the lymphoid cells from sensitized guinea pigs upon the microfilariae (Mf) of D. immitis was demonstrated by the diffusion chamber (DC) method (Kobayakawa, 1975) . The parasiticidal effect of normal peritoneal exudate cells (PEC) in sensitized as well as normal animals has been reported. Antigen and procedure for sensitization: Adult worms of D. immitis were used for antigen preparation. The details of purification of the antigen and sensitization with the antigen combined with Freund's complete adjuvant (FCA) was described in the previous paper (Kobayakawa, 1975) .
Harvest o f peritoneal exudate cells and separation o f micro filariae: The detail was also described previously (Kobayakawa, 1975) . Final Mf suspension was made at concentrations of 500-1,000 Mf /ml of minimum essential medium with 10% calf serum.
Ammonium sulfate fractionation of serum: Serum was precipitated by addition of ammonium sulfate to 33% or half saturation. The sediment was resolved in an appropriate volume of phosphate buffered saline (PBS) and the supernatant was dialyzed against cold PBS (Kawai, 1969) .
Diffusion chamber method: As described previously (Kobayakawa, 1975) , two animals were employed in a group. After 3 days of implantation, DC was removed and the mortality of Mf in it was determined. (Kobayakawa, 1975) .
RESULTS

Diffusion Chamber Method
Experiment 1 (Table I) .
As mentioned in Introduction, our previous study for the DC method has revealed the parasiticidal effect of normal PEC in sensitized animals as well as of sensitized splenic cells and PEC.
Passive transfer of anti-D. immitis serum intraperitoneally into normal animals implanted with DC containing normal PEC and Mf was performed to know whether the factor(s) conferring the parasiticidal activity to normal PEC are contained in this antiserum or not. Combinations of animals, implanted PEC, and the antiserum were set up as seen in Table I Experiment 2 (Table II) This experiment was undertaken to find whether or not the acquired activity of normal PEG to kill Mf is antibody dependent. Each of the two fractions (supernatant and sediment) of anti-D. immitis serum obtained by ammonium sulfate precipitation was passively transferred into normal animals implanted with DC containing Mf and normal PEG. As shown in Table II , the mortality rate of Mf in the animals transferred with the supernatant was nearly equal to that in the animals transferred with the whole immune serum. The sediment fraction was found also to be effective in this respect, though the activity was lower than the former.
These results may suggest that the humoral factor activating PEG is not necessarily the antibody. Then, we examined the effect of anti-D. immitis serum obtained from the animals sensitized 5 days before. The serum at this period is known to have no antibody titer when titrated by a conventional method (Kobayakawa, 1975) . The mortality rate of Mf in the animals thus treated was on almost the same level as that in the animals transferred with the sediment fraction.
Experiment 3 (Table III) In this experiment, phytohemagglutinin (PHA)-induced cytotoxicity (Holm, Perlmann and Werner, 1964) and the activity of FGA-stimulated PEG as a model of activated macrophages (Mackaness, 1968) , on an assumption that the activity is mediated by an immunologically non-specific mechanism, were investigated. The mortality rate in the animals implanted with PHA-treated PEG was not significantly elevated, suggesting that non-specific blastoid PEG may be alterable to Mf killers regardless of the in vitro effect (Table IV) . However, FGA-stimulated PEG did not kill a significant portion of Mf.
In Vitro Cytotoxicity Test (Table IV) The In recent years, cell-mediated immunity has been recognized to be important with respect to the protective mechanism in certain helminthic (Larsh and Weatherly, 1974) as well as protozoan infections. However, unlike protozoan infections, in which cell-mediated immunity can be studied more easily in experimental models for their intracellularly proliferative antigenicity and adaptability to in vitro systems, such studies with helminthic parasites are more difficult because of the lack of suitable in vivo systems. Accordingly, the direct injury of parasites by lymphoid cells has never been demonstrated.
In in vivo systems, however, successful transfer of immunity against parasites by use of not the immune serum but the lymphoid cells has often been reported in infections with such helminths as Trichinella spiralis (Lash et al., 1966) , Trichostrongylus colubri f ormis (Wagland and Dineen, 1965) , strongylus brasiliensis (Kelly and Dineen, 1972) and Hymenolepsis nana (Friedberg et al., 1967) . In addition, suppression of the acquired immunity or prolongation of the infection course by the treatment with anti-thymocyte serum (Okamoto and Koizumi, 1972) , anti-lymphocyte serum (DiNetta et al., 1972) or neonatal thymectomy (Okamoto, 1970) has also been reported. The major part of those phenomena are considered to be played by T-cells. No synergic effect with normal lymphoid cells or immune humoral factor(s) acting protectively against parasites has been reported. In our DC study, the parasiticidal activity was conferred on normal PEG by passive transfer of the immune serum. Although the possibility of association of the antibody can not be excluded, this phenomenon may possibly be due to some kind of lymphokine(s) released from T-cell, which can sensitize normal PEG making them parasiticidal. This may be supported by the facts: (1) Approximately the same mortality rate of Mf was obtained by passive transfer of the supernatant of ammonium sulfate fractionation of anti-D. immitis serum at half saturation as that obtained with the whole immune serum. (2) Passive transfer of anti-D. immitis serum obtained from the animals sensitized 5 days before, in which no appreciable antibody titer was detected, gave rise approximately the same level of the mortality as that of the group transferred with the sediment fraction of the immune serum.
Additionally, from the previous and the present DC studies, it should be concluded that Mf can not be killed without mediation of specifically sensitized lymphoid cells or normal lymphoid cells exposed to a sort of immune humoral factor(s) derived from anti-D. immitis serum. The target-cell destruction may involve a mechanism in which cytotoxic activity is conferred on normal lymphoid cells by a specific mediator originating probably from sensitized T-cells. 
